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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The information in this volume is not required to meet the GLP requirements specific
in 40 CFR Part 160. '
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‘GKA Competence Center Anaiytics

Test Method PM/01645/02e

Page 1 of10:

Title: Assay-for bronopol'and bronopol

Effective date:

Created by: Thomas:Scheilenberger-

Released by Schellenberger; Thomas (SBTH). .

{e:signed in ELASY coves

.
.
eseee®

iMiplemeritation by Leyendecker, Michael (LEYM) .
a-sighed in ELAS)
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GKA Competenice Center Analytics

Test Method PM/01645/02ee

Assay for broniopel and bronopol impurities by HPLC:

BASF Corporation
BASF-MyacideAS-2013-3

The Chiatiigat Gompany

1 .K’e_._y.words;

o o

— ek
ww

132

13.3

1
.2
3::
5.

Analytes:

2-Bromo-2-nitreproparie-1,3-diok (bronopoi)
Sodium: bromlde

Tns(hy 4rox ‘methyl)mtromethane

2-Methyl {ropropane-1,3-diol
2-Nitroethanol

Matrixs
Bronopol brafids:

Structiires; e
2:Bromo:2:nitropropane-1,3-diof (bronopol)

HOw b OH
R S )
By

Mol ass = 199 9'9 glmof
Mcieculur formula C*sHFstND&

Trisf(ﬁyd'roxy;nethyl_)_n’it’r,omethane

NO;,
HO N Jw'/:ig';‘:\;;f-"fQH
/
N
OH

b6l mass = 15112 ginat
Molecularformula CiHeNO:,.

2-Methyl-2-nitropropanie-1, 3-diol

NOd

HOL o ~OH
(,4 "‘

Mol mass = 135,12 'g/mol
solecular, formws CalgNQi -
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GKA Competence Center Analytics:

The Chem alCompany

v Page:3:.0f-10
TestMetfiod PM/01645/0266

Assay for bronopol and bronopol impurities by HPLC

134 2Nitroethanol

TAol; mass =.91.07 gimol:
Molecttar formula: C;HsNOg

2 Principle

The: samples and the:.bronopoi standard are dnssmved ina so!uuon of acetamldophe‘ ol

-ultraviolet detect:on at 214 nm. Quantitation is: done by external standardxzatxon All
‘solutfons are keptin amber-co!ored glassware.

3 Range

“W(Btonopol)

w{Sodium bromide). 4 gl1 00" g

w(Tris(hydrox: /methyl)mtromeihane) . : - 1g/100 g
w(2:Methyl-2-nittopropane:1; 3-diol) = O 01" 1100 g ~ 1g/100g

wi{2-Nitroethanol} =0.0% g/*OO g- 1 91100 g

wtinknown: tmpmttes,

quantitated ‘as broHopol): =0.0Tg/100.9 - 16/1004

‘ut is at-approx.. 200 mg: of samp:eiso mi-with all impurities except forthe. ma;or ves
comiponent brondpol: with bronopoel it is approx: 20 Mg of Sampie/S0 mi);. . '" .o

The lower limit.of the range:for the impurities corresponds to the: smahest concentration , oe3t .
used’ify the calibration:rur, The rangé can begxpanded to. hlgher goncentrations:-by usmg‘

suitable calibration points.. ese0o®
* * © P [ 3
. ¢ S %ee *
L seeec? : .
4. Safety note ® e Sessee
[ 3
The:methad described involves the handling.of. hazardous. substances. Az‘t‘enﬁm ig® o
‘therefore drawryto the. various provisions governing. the handling of potenf:aﬂ) c'z'angerous * eve
matenials: Profetive measures of 4 technical. organizational and personal nature'must  $° _
beobserved.. . ®
. e @
oo ©°
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GKA Competence Center Analytics e BASF
The Chsmical Coinpany
Page 4.0f 10
Test Method PM/01645/02¢e.
Assay for béonopol and Bronopol impuritiés By HPLC.

5 Reagents:

51 3~Acetam1d' phenol (e.g: from Flika):

52 Sulfuric acid 50% (e.g. from Bernd Kraft GinbH}:
53 De-ionized water; HPLC grade (&g milli-Q water)
54 Acetonitrile (eg. from S ma-Aldrich hmmasolv)

5.8 Soditim su!fate,_anhyom”  ultrapuré (.6, from Mefek)

5.6 2~Bromo-2~mtropropane-1 3-diol of known content as a standard (eg Mereky:

5.7 Sodium bromide of known content as areference; (2.9 Fluka)

58 Tris(hydroxymethyhnitromethane of knewn content:as a reference: standard {e-9. fromy
Fluka)

59 ZMethyl-2:nitropropane-1,3- diol of known content as a reference standard (e. g. “from:
F\CYOQ}

5:10.  2-Nitroethanol of kndwn content 85-a reference:standard (e.g. from Aldrich)

6 ‘Apparatus

51 HPLC system e:g. Agilent-1100:configured with-auto-sampler, gradient pump; column
heater; and variable wavelength. UV detestor

6:1.1.1. Guard eolumn; CC 814’ NH;y, e:g. packed with Nucleosit 100-5:NH;.(from
» . svlaCnerPy-Nagpi;
6:4.2° Separating-columns: Stainless steal column (150°%:4.6 mm) e.g. packed with'

Fluofix 120N,.5 povifrom Wako:
Stal nless steel 'celumn {150 x-4 mim), e.g. packed with
_ a : -um from Thermae
G2 Electronic integrator (&.g. ATLAS from Thermio)}

8.3 Standard labware (2l glassware mist be amber-colored).
7 Procedure
. - ® 'YX R
Tt Solvent for-samples and standards. P
*ue o
744 Stabilizer solution: ' .
Disgolve-approx: 1.28:g of 3-acetamidophenct in:acetonitrile in an u%trasoru: bath 3nd e,
make upto-25 mi ves . e
L ‘e . .
7.1.2: Dilient , °*
Add 1 miof 50% sulfuric acid'to 1.1 of'eluent:A. eese’, .
sseee
7.2 Preparation of sample °

Weigh two portions each of approx. 200'mg; {o the nearest 0:01'mig; of the:sampleinto. *ee *°
separate 50-mi volimetric flasks.and add 0,5 mbof stabilizer solution: Allow it disgolve
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GKA Competence Center-Analytics -BASF

The Chemical Company,

: Page:5 of 10:

Test Method PM/01645/02ee '
Assay for bronopal and bronopol impurities. by HPLC!

and: make upwith:difuent. Vertex:for-10:min and inject afiquots into the; system te assay
forimpurities; Forthe bronopol assay; dilute'5 mi.of each of these selutions to.50'ml
using the:diluehit.

7.3 Preparatton of callbranon scluttons

_contam all lt’hiﬁuhﬂes.,
Construct'twe.catibration. curves for Bronopol:in. the: range from approx. 25 to.50.mg/100
§forthe quantltatxon -of the.major COmponent and from: approx: 0:04 to:4 mg/1 00:ml for

xhas; s achleved by weighmg Approx: 200:mg; acéurately-weighed to within 0 Q1 Mg, into
3 50-ml volurhetric. flask: To the bronopol standard onty, add.0:5 mlof the stabilizer
sofution prior.1o.diluting the:material with the ditu
Torconstruct the:calibration.curves, Use at feast two sample'massés and'a miniman of
four concentrations:prepared. therefmm

7.4 chioiiatograptiic parameters

‘Guard columm CCiB/4 NHy, e:g, packed with: Nucleosil 100-5:NH; from M&N
Analyttcal ‘Columns: ‘Stainless: steel columin {150 4.6 mm), e.gupacked: with:Flusfix.
120N, 5:pm from. Wako
‘Stainlesssteel column [150'% 4 mm), é.g: packed with: :Aguasil €18;
5 pm from Thermo
Eltents A5 M NS0
o B: 500/1i1:5 mM N&,S0xand:500 ml-of acetonitrile

Gradient: . . . Lae
[Time [0 200 |25 ]40 |42 |55 e..l.*
(mim}  } L + . ‘ .
{%A 100; 100 170 70 160, ik e o
(%8 1o 18 130 30 1o v .
eeo® [ 2 )
Flow rate: 1.0-mifmin; : FER e le
Injection voluime: 10 pi (adapted o system: sensmv:ty, as appropnate} csaee® o *°
Temperatlre; 25°C *ee’ ® eese
‘Detection:: 214 sseo® *
.: . .. ¢
75 Injection seduence. ) Seeets
Usually the solutions are.assayed ir the sequence: below:: e e
- SBystem-suitability solutions: ee @9

»  Calibration solutiohs (by dscending condentrations):
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BKA Competence:Center:Analytics: 1+ BASE
The Efiemica Chmpiny
Page'6 of 10:
‘Test Method emmmmzéé
- Sampléisolutions:
ifréquired, blanks;can be run'in-oétween.
8 Spacial system sitability
81 Solventisinjected.
Acceptance criteria:
No‘peak 2 SIN- 10 must: etute at'the retention:times of the compdr’xénts to:be. quant[tated
8z A catrbration solution.from 7. 3 (approx. 1 mg# 100 mi) is injected..
sotution betweer ) 3 methyl)mtromethane ‘and 2+ Aitroethancl
is estabhshed in; accordance with PR, Ear;
Acceptance criteria;
Résolutioh must be 22.0,.
The two: xmpunhes must elute betweern 4 and’6-minutés. The limes maybé-ddjusted by
-varymg the flow.rale: {i 20%:
g Calculation
g1 Caliration factor
L ACT NS0
AL ?55{;; .
where!
GF'= calibration factor-
AG= peakarea of comporient i [mV x's} oo,
R(C)= calcllated concenitration of componient i (ing/50 i} “eees’
| ) U
8.2 Samples: .
: ’ :..:.: ') A4
Cluantitation is done by internal standardization: . ¢ S %ee ¢
ik ..:.o: . R
(R ] PYY X LA
. L ]
00:0 . .
XX 144
. ; SN . MY X LR
-response factor as established:by linear-regression- . .
Sy mass fraction of component i [g/100g). et
PA = peak.area df’.companent:i‘_gmv. 8}
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GKA Competsnce Center Analjtics #i~-BASF
Thi Ghiediical Company
Page 7'of-10
Test Method PM/01645/02ee
Assay for bronopot and bronopol impurities by HPLC:

oSy = coricentration: of sample;solution [mg/50 mif:

If using Atias as the software program, therresponse factor is détermined by regression
‘andlysis.
Unknown components:are:quantifated tsing the bronopol response: factor.

10: Uncertainty of measuremeit

The uncertainty-of measurement (UM)-iszestimated from the-standard:deviation of the
meastred values (see-validation report):

5 = standard deviation:

X =measured valiie

& =mean

n =numbetof measured valugs

To calctlate: UM;
UM:= 2:83*%
Thus, the uncertamty of measurement. of the:method. iscapprox. O 8 % forthe. ma;or

component‘
With tris(hydroXymethylnitromethane and 2- -ethyl-2-nitropropane=1,3-diol the UM'is &

1,7% and 2:5%, réspectively; at.cantents-of approx. 0.05 g/100g. The: stirement: .‘ °ec,
uncertamty with sodium bromide:is denved therefrom and.estimated at<+3%: sece
seo®
®
11 Commeénts oo o
[ ]
114 The experimental work was done by Ms Résthel, GKA/C; geeets oo,
11:2  The testmethiod was'validated under job nurmber 09L0B00T. ¢ ves e ‘e
11,3 Thé method has not been tested for ‘stability’ indicating: factors', °°e . o %
11.4  Thisimethod replaces.PM/00514, ® P
'Y X2 . .
12 Charige history seess N
soooo®
L J

42,1 Authorwaschanged’ .
12:2  Generalremarks on System suitabifity tests (hints on'laboratory SORYy were given-up, LI P4
12.3  Editofial changes:
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THe Chemiical:Gompany.
Test:-Method PM/01645/02ee:

Page8 of 10
Assay for bronopol.and. bronopol impurities.by HPLC
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MYACIDE AS, EPA Registration No. 33753-3
BRITISH PHARMACORPEIA (BP)
BP-METHOD 2011

Reference 5-Batch Analysis Report for Myacide AS, EPA Registration No. 33753-3 -
dated April 9, 2013 for detail explanation for the purpose of this Analytical Method.

The BP Method is a threshold method and is not designed for calculation of exact
concentration of substances. The BP-Method 2011 in addition to PM/01645/02¢ is
used for quantification of Bronopol, related substances and impurities. Due to the
co-elution of 2-Methyl-2-nitro-porpane-1,3-diol and the new secondary impurity
peak, the BP-Method is used in addition for identification of this co-eluting peak; i.e.
differentiation between 2-methyl-2-nitro-propane-1,3-dioland the new secondary
impurity. The gqualitative information obtained by the BP-Method together with the
quantitative information from the PM/01645/02e method, will allow an analysis of
the new secondary impurity to ensure that the levels are below 0.1%.

With the combination of PM/01645/02e (for analysis of bronopol and all impurities)
and the BP-Method (for identification of the new secondary peak), an analysis
regimen is available which allows proper confirmation of the quality profile of
Myacide AS in accordance with set specifications. :

'XX X/
esee®
eso®
° .
e °®
.
[
YL A
* o ® ee ¢
® . . ".'
.
sed®
e . . °
e MY X R
.
e0®
(R4 . .
eed
ee N .
sscee®
.
.
* L.
ee *°
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Bronopol 301

nprrites A, B, C: for each impurity, maximum

.4 per cent of the areB of the principal peak;

‘total: maximmum 1 per cent of the area of the principal

eak;

disregard K 0.1 per cent of the area of the principal
peak.

Heavy metals (2.4.8)

imum 20 ppm.

"uounphes with test C. Prepare the reference solution

ing-2 m! of lead standard solution (10 ppm Pb} R.

s0ss on drying (2.2.33)

aximum 0.5 per cent, determined on 1.000 g by drymg in.

an. oven at 105 °C for 3 h.

‘Sulphated ash (2.4.14)

Vlaximum 0.1 per cent, determined on 1.0 g.

SSAY

)issolve 0.260 g in 50 ml of anhydrous acenc acid R. Titrate

with 0.1 M perchloric acid, determining the end-point

t_eq;iomctrically (2.2.20).

ml of 0.1 M perchloric acid is equivalent to 21.77 mg of!

pemﬁed impurites A, B, C.
. chlorphenamine,
3. dexchlorpheniramine,

and enantiomer

C. (3RS)-N,N-dimethyl-3-phenyl-3-(pyridin-2-yl)propan-1-
amine (pheniramine).

DEFINITION

Bronopel is 2-bromo-2-nitropropane-1,3-diol. It contains not
less than 99.0% and not more than 101.0% of C;HBINQ,,
calculated with reference to the anhydrous substance.
CHARACTERISTICS

White or almost white crystals or erystalline powder,

Freely soluble in water and in athanal (96%); slightly soluble
in ghyeere! and in liguid paraffin,

246
Bronopol
Br. NO,
HO. OH
C;H(,BINO4 2000 52-51-7
Action and use
Ancibacterial preservative.

IDENTIFICATION

A. The tnfrared adsorption specerion, Appendix IT A, is
concordant with the reference spectrum of bronopol (RS 031).
B. Dissolve 0.1 g in 10 ml] of water, add 10 ml of

7.5u sodium hydroxide and; carefully with constant stirting
and cooling, 0.5 g of aickel-chaninium alloy. Allow the
reaction to subside, filter and carefully neutralise with nitric
actd, The resulting solution vields reaction A characreristic
of bromtides, Appendix V1.

C. Melting potnz, afrer drying over phosphoriss pentoxide at a
pressure not exceeding 0.7 kPa, about 130°, Appendix V A.
TESTS

Acidity or alkalinity

pH of a 1% w/v solution, 5.0 1o 7.0, Appendix V L.-
Related substances

Carry out the method for fiqied chromazogmphy,

Anner
hLippen

phase.

(1).0.2% wiv of the substance being examined.

(2) Dilute a volume of solution (1) to produce & solution
containing 0.0002% wv of the substance being examined.
3) 0.001% wiv each of Z-methyi-2-nitropropan-1,3-diol and
wris(hydvoxymethyl) ritromethane,

(4) 6.0002% w/v each of 2-methyl-2-nitopropane-1,3-diol,
2-nitroethanol, sodium bromide and
tris(hydroxymethylnitromethane and 0.2% wiv of the
substance being examined.

CHROMATOGRAPHIC CONDITIONS

(a) Use a stainless steel colurnn (15 em x 4.6 mm) packed
with octadecylsilyl silica gel for chromatography (5 pmy)
(Phenomenex Luna C18 (2) is suitable).

(b) Use isocratic elution and the mobile phase described
below.

diz 111 D, using the following nnlnnons 1 the

dix I the following solu inn the mobile

{c) Use a flow rate of 1 ml per minute.

{d) Use a column wemperature of 35°.

{e} Use a detection wavelength of 214 nm.

(£ Inject 20 pl of each solurtion.

(g) For solution (1) allow the chromatography to proceed for
at least 3 times the retention time of the principal peak.
MOBILE PHASE

1 volumne of a 10% viv solution of orchophosphoric acid,

10 volumes of acstondirile and 189 volumes of water,

adjust the pH w 3.0 using 2um sodiwen hydroxide.

SYSTEM SUITABILITY

. . . . [ X J
The test is not valid unless, in the chromatogram obrained ,. ¢ .
with solution (4): seee
the resolusion factor between the peaks due to sodium bromide _o® 3%,
and tris(hydroxymethylnitromethane is at least 1.0; o ¢
the resolution fac:or berween the peaks due to .

: o 2 omi L)
ms(hyd_mxymedzyl) nitromethane and 2-ni [mezmﬂ(% A e 8
leasr 1.5. » . o o *
e o
LIMITS eseoe? : .
. N , . . oy, ®
In the chromatogram obtained with solution (1) s e eseec®
the area of any peak corresponding 1o 2-methylee e | *
nitropropane-1,3-dio} and ms(nydmxymemy:)mtmgngtgane b
are not greater than the area of the conespcndmg peaks in %e
the chromatogram obtained with solution (3) (0.5% of each); :' i
the area of any other secondary peak is not greater than the . .
area of the principal peak in the cliromatogram obtained with e .:
]

solution (2) (0.1%),

vaa‘ge 15 of 16




302 Brotizolam

BASF Corporation
BASF-MyacideAS_f_‘_210_13-3" )

" Sulphated ash
Not more than 0.1%, Appendix IX A.

-

Water )
Not more than 0.5% whw, Appendix IX C, Method I B.
Use 5 g.

ASSAY

In a flask fitted with a reflux condenser dissolve 0.4 g in

15 ml of wazer and add 15 ml of 7.54 sodium hydroxide.
Slowly, with cauton, add 2 g of nichel-aluminium alloy
through the reflux condenser, agitating the flask whilst .
cooling under running warer. Allow the mixture to stand for
10 minutes and beil for 1 hour. Ceol and filter under
reduced pressure, washing the condenser, flask and residue
with 150 ml of water. Combine the filtrate and washings, add
25 ml of mitric acid and 40 ml of 0. /s silver mitrare VS, shake
vigorously and ttrate with 0./x ammontum thivcyanate VS
using a fron (i) sulphate solution R2 as indicator.
Repeat the operation without the substance being examined.
The difference between the titrations represents the amount
of silver nitrate required, Each mi of 0. Lu sifver nitraze VS is
equivalent to 20.00 mg of C;HgBINQy,.

STORAGE ‘
Bronopol should be protected from light.

o * Kk
Brotizolam < %
*
(Pk Ewr monograph 2197) 4 Fax
HaC = N\
p N
s ] N \S
Br
NA N
/ N\
e
CysH;pBrCINGS 393.7 57801-81-7
Action and use
Benzodiazepine.
FhEur
DEFINITION

2-Bromo-4-(2—chlorophenyl);9-methyl-6H-thienc-[3,--
f111,2,4])-triazolo[4,3-a] [1,4]diazepine.

Content

99.0 per cent to 101.0 per cent (dried substance).
CHARACTERS

Appearance

White or yellowish powder.

Solubility

Practically insoluble ir water, sparingly soluble or slightly
soluble in methanol, slightly soluble in ethanol (96 per cenr).
IDENTIFICATION

Infrared absorption spectrophotometry {2.2.24).
Comparison  brotizglam CRS.

‘Sulphated ash (2.4.14)

TESTS

Related substances

Liquid chromatography (2.2.29). Carry out the test protected
Jrom Kght and prepare the solutions immediazely before use.
Test solution  Dissolve 50.0 mg of the substance to be
examined in aceronirrile R and dilute to 50.0 m] with the
same solvent.

Reference solution (a) Dilute 1.0 mil of the test solution to

100.0 ml of acetonitrde R. Dilute 1.0 ml of this solution to

10.0 ml with aceronitrile R. :

Reference solution (b) Dissolve 5 mg of the substance ta be

examined and 3 mg of brotizolam impeairy B CRS in 50 ml

of acezonitride R. Dilute 2 mi of this solution to 20 ml with

aceroninile R. :

Colwmn: )

— size: I =015 m, D = 4.6 mm;

— swarionary phase: octylsiyl silica gel for chromatography R
(5 pm);

— emperature: 40 °C.

Mobide phase:

— mobile phass A: 2 g/ solution of sodium heptanesulphonate
monohydrate R;

— mobile phase B: mix 25 volumes of a 2 g/l solution of
sodium heptanesulphonate R and 75 volumes of
acetonitrile R;

Time Mobile phase 4 Mobils phase B
{min) {per ceat ¥/ {per cent V/1}
Q-4 63 37
4-15 63— 12 3788
15-18 12 - 63 88 — 37
16-20 63 37

Flow rats 2.0 mbmin.

Detection  Spectrophotometer at 242 nm.

Injecion 5 pl.

Relattve vetention  With reference to brotizolam

(retendicn time = about 7.4 min): impurity A = about 0.5;

impurity B = about 0.9.

System suitability Reference solution (b):

— — resolusipn: minimum 5.0 between the peaks due to
impurity B and brotzolam.

Limies:

— fmpurity B: not more than the area of the principal peak
in the chromatogram obrained with reference solution (a)

(0.1 per cend); )

— unspectfied impurities: for each impurity, not more than thge @ ®
area of the principal peak in the chromatogram obtaine® | 4 g ®
with reference solution (z) (0.10 per cent); .

— total: not more than twice the area of the principal peaij? ':
the chromatogram obtained with reference solution (3) ¢
(0.2 per cant);

— disregurd Fimir: 0.5 times the area of thopﬁﬁﬁa:pcak in
the chromatogram obtained with refere%cc solutton (a)
(0.05 per cent), csone®

Chidorides (2.4.9) LI

Maximum 100 ppm.

. 0 . eooo0e
Dissolve 0.67 g in 20.0 mi of methandl R, mix mx‘i‘ gler.
Loss on drying (2.2.32) eee
Maximum 0.5 per cent, determined on 1.000 g by drving
in an oven at 105 °C.

Maximum 0.1 per cent, determined on 1.0 g.
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